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Aceictant PAmmicciAnar 4r\r Datontc /'^V^**^*^? 
AVbolbldlll LrOiIIf Tiiobiuncr TOl rait? nib t ^ J.-*^ 4 -. 

United States Patent and Trademark ■ 
Office - : 
Box PCT . , ■.r^Sgiggm 
Washington, D.C.20231 ^ V . t : : ..%%>;^§v£ 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office - v' *:~;^'^r. 


Date of mailing (day/month/year) 
04 July 2000 (04.07.00) 




International application No. 
PCT/JP99/07079 


Applicant's or agent's file reference ;. _ . 

B-528SMOP924 \ V • : : vt* '-&&JS&tD$ 


International filing date (day/month/year) 
16 December 1999 (16.12.99) 


Priority date (day/m onth/yea r) " *j ; j : f 7 ? j^- * > J :? J : • ^ 
18 December 1998 (1 8.1 2.98)", ^-H^4^^ 


Applicant - , " - ■r^ 
• KAN NO, Sohei et al ' t?^.^.^K& 



-3" V.* 
if" 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

25 May 2000 (25.05.00) :; 




| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | 



was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 




The International Bureau of WIPO 




34, chemin des Colombettes 


R. Forax 




121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/lB/331 (July 1992) 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


To: 

TOYAMA, Tsutomu 
Yokoyama Building 6th Floor 
4-10, Higashi Nihonbashi 3-chome 
Chuo-ku, Tokyo 103-0004 

IAPON 


Date of mailing (day/month/year) 

lo January zuuu ( io.ui.uu) 




Applicant's or agent's file reference 
D-b2oolvlOrSJ^4 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/07079 


International filing date (day/month/year) 

16 December 1999 (16.12.99) 


International publication date (day/month/year) 

Not yet published 


Priority date (day/month/year) 

18 December 1998 (18.12.98) 


Applicant 

AJINOMOTO CO., INC. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority o^e 

18 Dece 1998 (18.12.98) 



Priority application No. 
10/360621 



Country or regional Office 
or PCT receiving Office 

JP 



Pate of receipt 
of priority document 

04 Janu 2000 (04.01.00) 



The International Bureau of W1PO 


Authorized officer \//^^jP 




34, chemin des Colombettes 


£hinji IGARASHI 




1211 Geneva 20. Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/13/304 (July 1998) 
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From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



TOYAMA, Tsutomu_ 
Yokoyama Building 6th Floor 
4-10, Higashi Nihonbashi 3-chome 
Chuo-ku, Tokyo 103-0004 

JAPON ^r^^'\ p*Os 



m. i vim 



Date of mailing (day/month/year) 

29 June 2000 (29.06.00) 




Applicant's or agent's file reference 
B-528SMOP924 


IMPORTANT NOTICE 


International application No, 
PCT/JP99/07079 


International filing date (day/month/year) 

16 December 1999 (16.12.99) 


Priority date (day/month/year) 

18 December 1998 (18.12.98) 


Applicant 

AJINOMOTO CO., INC. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the^ following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,JP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

Xe,.aCap,ba,bb,bg,br,ca,cr^ 

^A/,MA,MG,MK,MN,MX,NO,N^ 

The communication will be made to those Offices only upon their request Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
29 June 2000 (29.06.00) under No. WO 00/37647 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The Internati nal Bureau of WIPO 
34, chemin des Col mbettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J, Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3367384 



DOCKET NO.: 209851US0PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Sohei KANNO, et al 

SERIAL NUMBER: NEW U.S. PCT APPLICATION (based on PCT/JP99/07079) 
FILED: HEREWITH 

FOR: ABC TRANSPORTER AND GENE CODING FOR THE SAME 



In the matter of the above-identified application for patent, notice is hereby given that 
applicant(s) request that the Examiner consider the documents cited in the International Search 
Report according to MPEP §609 and so indicate by a statement in the first Office Action that 
the information has been considered. When the Form PCT/DO/EO/903 indicates both the search 
report and copies of the documents are present in the national stage file, there is no requirement 
for the applicant(s) to submit them (1 156 O.G. 91 November 23, 1993). 



REQUEST FOR CONSIDERATION OF DOCUMENTS 
CITED IN INTERNATIONAL SEARCH REPORT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 
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Norman F. Obion 
Attorney of Record 
Registration No. 24,618 
Surinder Sachar 
Attorney of Record 
Registration No. 34,423 



(703)413-3000 

Fax No. (703)413-2220 

(OSMMN 1/97) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/07079 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N15/31, C12N15/55, C12N9/16, C07K14/345 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12N15/31, C12N15/55, C12N9/16, C07K14/345 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
SwissProt/PIR/GeneSeq, Genebank/EMBL/DDBJ/GeneSeq 
BIOSYS (DIALOG) , WPI (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Nucleic Acids Research, Vol.22, No. 24, (1996), Ralf 
Himmelreich, et al . "Complete sequence analysis of the 
genomeof the bacterium Mycoplasma pneumoniae", 
p. 4420-4449, especially, see p. 4428-29 and p. 45-47 

Archives of Microbiology, Vol.165, No. 5, (1996) , Norbert 
Peelchaus et al . "The gluEMP operon from Zymomonas mobilis 
encodes a high-af f inity'glutamate carrier with similarity 
tobinding-protein-dependent transport systems" , 
p. 325-332 \ 



1-14 



1-14 



I 1 Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

-"b 5 — document which may throw doubts on priority claim(s) or whicrTis 

cited to establish the publication date of another citation or other **Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

T document published prior to the international filing date but later **&" 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 



slep when thc~document islaken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such ' 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
19 January, 2000 (19.01.00) 


Date of mailing of the international search report 

01 February, 2000 (01.02.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



DOCKET NO.: 209861US0PCT 



A 09/868338 

JCPkec'd PCT/F7C f 8 JUN 200t 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Sohei KANNO, et al 
SERIAL NO.: NEW U.S. PCT APPLICATION 
FILED: HEREWITH 

INTERNATIONAL APPLICATION NO. : PCT/JP99/07079 

INTERNATIONAL FILING DATE: 1 6 December 1 999 

FOR: ABC TRANSPORTER AND GENE CODING FOR THE SAME 



REQUEST FOR PRIORITY TINDER 35 IISC 119 
AND THE INTERNATIONA!, CONVENTION 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In the matter of the above-identified application for patent, notice is hereby given that the 
applicant claims as priority: 

C O U NT RY APPLICATION NO. DAY/MONTH/YEAR 

JAPAN 10/360621 18 December 1998 



A certified copy of the corresponding Convention application(s) was submitted to the 
International Bureau in PCT Application No. PCT/JP99/07079. Receipt of the certified copy(s) 
by the International Bureau in a timely manner under PCT Rule 17.1(a) has been acknowledged 
as evidenced by the attached PCT/IB/304. 
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Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 





Norman F. Obion 
Attorney of Record 
Registration No. 24,618 
Surinder Sachar 
Registration No. 34,423 



(703) 413-3000 

Fax No. (703)413-2220 

(OSMMN 1/97) 
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A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N15/31, C12N15/55, C12N9/16, C07K14/345 



According to Intemationai Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 C12N15/31, C12N15/55, C12N9/16, C07K14/345 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
SwissProt/PIR/GeneSeq, Genebank/EMBL/DDBJ/GeneSeq 
BIOSYS (DIALOG) , WPI (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant ro claim No. 



Nucleic Acids Research, Vol.22, No. 24, (1996), Ralf 
Himmelreich, et al . "Complete sequence analysis of the 
genomeof the bacterium Mycoplasma pneumoniae", 
p. 4420-4449, especially, see p. 4428-29 and p. 45-47 

Archives of Microbiology, Vol.165, No. 5, (1996) , Norbert 
Peelchaus et al . "The gluEMP operon from Zymomonas mobilis 
encodes a high-af f ini ty'glutamate carrier with similarity 
tobinding-protein-dependent transport systems", 

p. 325-332 
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[ | Funher documents are listed in the continuation of Box C. 


| | See patent family annex. 


* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
_ "E"_ _ eariicr.documcnt but published on or after the international filing 


T" later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" documeni of particular relevance; the claimed invention cannot be 


date 

**L' documeni which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


consideredlib^erdr cannorbe^considcred to involve an inventive - 
step when the document is taken alone 

- Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 

"Sc." document member of the same patent family 


Date of the actual completion of the international search 
19 January, 2000 (19.01.00) 


Date of mailing of the intemationai search report 

01 February, 2000 (01.02.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 


Facsimile No. 


Telephone No. 


Form PCT/1SA/210 (second sheet) (July 1992) 



Translation of Category of Cited Documents in attached International Search Report: 

A: Document defining the general state of the art which is not considered to be of 
particular reference 

E: Earlier document published on or after the international filing date 

L: Document which may throw doubts on priority claim(s) or which is cited to establish 
the publication date of another citation or other special reason (as specified) 

O: Document referring to an oral disclosure, use, exhibition or other means 

P: Document published prior to the international filing date but later than the priority 
date claimed 

T: Later document published after the international filing date or priority date and not in 
conflict with the application but cited to understand the principle or theory underlying 
the invention 

X: Document of particular relevance; the claimed invention cannot be considered novel 
or cannot be considered to involve an inventive step when the document is taken 

alone 

Y: Document of particular relevance; the claimed invention cannot be considered to 
involve an inventive step when the document is combined with one or more other 
such documents, such combination being obvious to a person skilled in the art 

&: Document member of the same patent family 
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CZ, DM, EE, GD, GE, HR, HU, ID, IL, IN, IS, JP, KR, LC, LK, LR, 
LT, LV, MA, MG, MK, MN, MX, NO, NZ, PL, RO, SG, SI, SK, 
TR, IT, UA, US, UZ, VN, YU, ZA, BW^fF (AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, SN,.. 
TD, TG), ARIPO^ (GH, GM, KE, LS, MW, SD, SL, SZ, TZ, 
UG, ZW), *--y S/T»BF (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM) 




(54)TWe: ABC TRANSPORTER AND GENES ENCODING THE SAME 



(57) Abstract 

ABC transporter constituents of Brevibacterium lactofermentum having the amino acid sequences represented by SEQ ID NOS: 8, 9 
and 10; and DNAs encoding the same. These DNAs are usable in breeding corynebacteria. * 
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-LN_rf_>K MZ -ftfVlf-? 

IS T<< *7*s K NE~-'/i-/t — 
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KE *-7 NZ • v—yl/ K 
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KP 4t«8» PT dfA'htfA' 

KR ttS RO yw— v=7 



R U d i/T 

SD *-?y 
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SI ^□'7x^7 

SK XoVt*T 

S L '>i7 * Usf* 
SN 
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TD 

TG h-=/- 
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TR hA-= 

TT M=^y K • h^zf 
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UG 

US *s 

UZ ^X^***^ 
VN F^X. 

za mr^'/ar*™ — 
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1 

V' 

mm ; 

abc h7>^^-^-s^ j eti*u- H-r-site^ 

**01Bu 3pi&ABC h7>^^-^-S7j^©^gg^-c*$)S^>/^S 

$£^© t: mm * % z. t #t- § z o 

ftT^-2>#. *©-ofcLTATP*g£*-fe'.y h (ATP binding cassette) 

(ABCh7>^^-^-) (C. F. Higgins, A 

nn. Rev. Cell Biol., 8, 67 (1992)) „ 

#© * * JTC & *©£M*f6tt± i: ■UT«93R©Mliap | 3^©8l & &^T- 
»ff©»ititta&5Sfi[H4bT^*fc%il6tiT^So <Blii.1ftt# < 
©«£. Wk9>*tn (M#)\ K©rtffllfcfc>) ATP^setSttfc^rr** 

* . 

^Tafe^W^Hfcfc^TV^fct^totlT^S (Reizer, J. et al., Prot. 
Sci. 1, 1326 (1992)) „ 

ABC h7>^*-^-Xtt*©*J*«^l±»K©|ft^t:H#tT^Sfc»s 

tfn*?*^ abc h7>^sj?-^-©«ifi8Bg^3-i«-rs i &ae ; Ftt^ 
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2 

V 

«s*KasfcHT3ABc h7>^^- *>*©«]«## K-r-sitfe^tt* 

»©*©#^is 0 

GATj tmt) £3-KT £>tfc^£*D-n>^b;fco *©»gfca3VvCs 
G0GAT*3-Kf53ie^ (gltBD) SStrDNARtfi^ y$© 

l^jifc:||to^i;#x.f)ti^AB C h^>;*#— # — £n — Kt" Silted £^r*f£ 

*&BJ©ABC ^ -©au©fiii^#tt, -pgg ( A ) XI± (B) 

(A) ffiW*©E^J«8tl8l8©T$y»E^J**1-a*>/<*fI. 

(B) EWa©E'^jM8fcStt©7^ yffiEJUC^i^Ts IgL < fctgH®©/ 7 
5>>K©S8i, tiilk Xttattfi[S^tf7$>»|jE5U*?>36c»)x 
ABC h7>7#-^-$i^t^>/^I 0 

**6HB©ABC l7>Z#-*-(Dm2(Dmf&f&frlZl TIB (C) Xtt (D) 

( C) EJU^©E5!I#-t 9 (cfB«©7 0&E5U4WT* * W^flo 

(D) E5y*©E5U«9t:IB«©7'^y8E5«It:*^Tx iei/<ttSg07 

$;m<DW&, m\s ma, x.&m&%£;tf7$;mgfflif>c>ist*), ab 

**W©ABC h7>^#-^-©H3©«|^^tt, TIB (E) Xli (F) 

(E) E5>J*©E5!)M1 OfcffifcO^^REWfctf-fs^W^Jl. 

(F) E*JS©E*J«1 OfcgBl^^^REflJfc^Vvt, l^L<B:$j<@© 
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3 

£?>£#&l!8li s ABC h7>ZX-*-%3-\:TZ>*^V>*&mt2>o 

* h7T-y>^AATCC13869©ftfe<*:D : NA&»Si:U i*/i'Jt7 • 3 U K 
-12 (Gene, 1604 1-1 1M, 1987 30 Stffi*8 (tf * * D v 
-fizz. • -feHf->x N GenBank accession No.X89221) ©git B.DjUE^T'ffl 

^©s^SJaofiSEJOx «^aiiyy^©iB5!i#^ 1 t^-rjgSEjysw-f a 

7"v>f v-2ktfiB5!l^©E51l*-t 2 fc^-rjea£E5>J*WT*r^-f 
PCR (jJ«U^ • f-x-f >• UT^«> a » Cckbs IW1 . 4kbODNAi 
ftZmmtZo T'l/tA-^f iJ-)A • h7T-^>^ATCC13869li, ATCC 
(T^ U*> • 9 47 • ■£>)13- J r — • u U # */ 3 XAmerican Type Culture Col 
lection) : T * *^*Bx * U -7 > K 20852, Dy? tT;K D-> h' 

10301) So 

±!3©ck9£LTf§e>*i3PCR^®Ttt-£7-p-7 p £ U 7l/t;^r iJ 
£A • 7? h77-p<>*A ATCC13869©ffe6i*DNA7>f 7*7 U-©3D±- 
;W7V^-t?— >3>£frV\ BulB7 , D-y(3^^yj^X-ri.DNA»rit 
^mffTSdiit^tK git BD*fi^fcfcfcfc*l6rH©DNA*aftT3;: 
&&ftDNA^7^y-©flS!JiC, Hindll lT*WLfc*g^DN 
AftfflV^h, ±aDNASr#tt8U 4kb©*£££8omJt£:UT:*#S;ib- 

_^MB©DN^IWMi3ttgl t BD«e^**^*n, *©T8lfc:tts ^fr^g 
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4 

V 

1 t BDitfi?fcjffi|&gfc2o©:*-7>y— 7=4>$r7U-fA (OR F) tfi& 
2#g#tf 3#g©ORFtC^ti^ti;fB^-f £ D 

minmmiz^txo^ ±fa2o©0RFtt, ztit><D±m£&&tz{b<D 

-^(DORFttblZ, *^u>ZBf$,[ J z\ l ^a}tfo&&ti>Z> 0 CIOORFtt, 
m&m^7 t^tigllJiJtt^ tiz OR F©-5 *> 1 #i©OR F tcffi^r So 
C.©l#l©ORF{i, 7Ut;^rU^i;'7?h77-/>^A, 0iJ;L{£7 

r7^-;<>*AATCC13869©|fcgftDNA£i^i:U 
E?!J^I©E?iJ#-f 5 £mti&&mm*%t Z 7? v'-SViB^©^^ 6 

tm-r^SE^J*#-ri,7-^^ v-^ffl^fcPCRtckD, ftl. 8kb©DNA»f 

E#JS^7fc:**Ufc«£E5!ltt, ±E©8j 1 4 kb©DNA»rJt+©ffi»E5« 
(1. 3kb) ftji. 8kb©DNABrWtt»-0JfiSE5U (1.. lkb) £g 

igLfe4)©T-feSo 

±ib©&o r f *©n£E8ifitf b&t £&tt©g£Egi#igi & frc* ^ 

fe©T'x **L6©«iatE5!Itl6^V^-r^i![bfc*yrf7^U*^- H*r5-f v- 

^MDNAOii, ffefiftDNA^-f 7^-iJ-©ft:8, 7U *WH?—> 
3>, PCR, /7^U-DNA©II, DNACMVI^ 7 

ftT^aiI*©£»*«fl§-r*c:fc#T!£a. d*i6-©3EF.Jfi{±, Sambrook,J.,Fr 
itsch,E.F.,Maniatis,T., Molecular Cloning, Cold Spring Harbor Laboratory 
Press,1.21(1989).*£8B«£ftTV^o 

±IB©fg-©OR FSmCiota- K£*iS7^ y »E5>Jfc:o^T\ gE 
»©E?!lfc«|i?ttJt«*fTofc„ ffl^fc^-^-vtttv EMBLfc<i;tfSWISS-PROT 
T-fc£ 0 *©£*. £*l&©E8lttx HI fc^-rSEt«S*ilTl^S7^ yfe©- 
IftSISUSABC b7>7xtf-*-£$j#t3ATPase*>^7|t£7j^ft 
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f 
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31.8% 
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. 35.4% 
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E. coli 
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No.U10981 


33.5% 


gltL 


7ih°vrm 
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Science 2629:4^-512(1995) 


31.2% 


gluA 
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34.4% 


hisP 


wry 


E. coli 
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33.0% 


hisP 


wry 


Salmonella 
typhimurium 


Nucleic acids Res. 15: 
8568-8568 


34.4% 
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6 

ilS^I^ X&s ttfllk Xtta»(ft*^trJ;-5CMSWSi»«-rsc 
£t.fcoTf#£>*i6 0 fit. ±!B©Ji9&8Ufc£ftfc=DNAtiU ^*tt&ti"CVv 

^»BaWSfcttH-^^;i/-IP-=. hD-N-- hDV^?-i^> (NTG) t>L<tt 

*fcx-±eo«t3«ciei6©a8k ma. xi±M&t$fctt v 

(inutantXtt variant) t>15%.ti%>o ^ 

±i3©-«fc--5«c*s**-r*DNA*x-aa&auia-e*s*-H-s $6?astt©t$jt 

SH^SCfcHAD, AB C h 7 ©*j£j&#fcfgfifl9fcp|-©* > 

. h -r s d n a s tt i n * t- * aiiiB *» e> x =&« * 3 - k -r s j&£e$>j 

XttTO*E9JA»5>B«[**i*rD-r'A 09*. A T P a s e tfeottt, IE 
*JM7©tti£«l 117- 1 7 2 5d»&^«jfi£iB$yxH:m£S$y»e>'li 

§g£ti£7*o-:/i;, • * hU>yi> K&^rFT'/Wl/U^XU fro, =& 
fcfifctf#©fttt£*-r4 3- K-rSDNAS^K-rscifcCJ-o-T 

*x abc Y^yxx-$-<Dmim>fthmm.m^m--<D$>rt2w*-=i-Y-t~ 
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7 

V 

&mi%<Dyy>su zrv ?j v-i/3><Dm^(Dmi*-c&z> 6 o°c, lxssc, 

0. 1%SDS, »JU<li, 0. lxSSC*. 0. l%SDSfH§iT3&iI 

*£W©ABC h5>X#-*-©«j«fift#*:3- kVsDNASVAB C h 
ABC h5>*tf-*-Xtt*®^|&#fci, 7=- yi?©ffti££|8-£LT^Si: 

U ^AJSt«t-&^iifclEiaS^*^(Int. J. Syst. Bact 
eriol., 41. 255 (1981)) . £ fcD U £ AJRfc#ttfciS«&:7U 

. 3U*;^7'J|)A' W5AA 

• U U£A (□'J*/^t'J')A • 7)1$ 5 * A) 
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8 

/l/t/^r'J^A -77^A (n 'J^A^ U >7A : ^ ft A) 

71/ tfy^ ^ U £A • 4 >V 4 5 A 

^l/K^^^U £A • 5^ h7r-^>^A (niJ^r^A - ^ 
£A) 

t^T 1 'J t>k • D-if >>A 
/Ut/^rU • It y 3b o J J -Sr -f 3b A 

^i/ t^^T 1 y ^a • t;w%-a 

71/ \LW?t ij >>A • -fe U7 A 

^ # PM£;r 'J i^7A • 7> : E-77'<7A 

3 'J ^^y £A • T-fe NTS/ K7-f 7A AT CC 1 3 8.7 0 
=J 'J ^/t^'J £A • T-fe Y7)\s$ * 3b A ATCC 1 5 8 0 6 
3 'J^^r'J !>A • T'^pby U^-f 3b A ATCC2 1511 
nn^f'JyA-^tx ATCC15991 

3'J^r'J7A- W^*A ATCC130 A, 1 3 0 3 2. 1 3 
0 6 0 

^iJ^r^A • y y«7A (3^;^riJyA'. £Ol/*^3bA) AT 
C C 1 5 9 9 0 

=J y ^M^y £A • p<7-fezi-5 ATCC17965 

n^%)\fp=r\) 7A -t-^U^^ AJ 1 2 340 (FERM BP 
- 1 5 3 9) 

3U^*7tV7A -/w^ijT, ATCC 1 3 8 6 8 

7A • x-YM-y^j^A (□ n;^r'J7A - ;7\rt/*^3bA) 
ATCC14020 

^l/hW^y 7A • (3 y*A^y £A • 7;i/*i$3bA) AT 

CC 1 3 8 2 6, ATCC 1 4 0 6 7 
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9 

V 

7Vt;^r'J')A-f>?'J^7^7A ATCC14Q68 

*A) ATCC 1 3 6 6 5 V ATCC 1 3 8 6 9, 
•JVMntT-V t>l± • D-t?£A ATCC 1 3 8 2 5 
rn^^x'j £A • y-ytiD iJjvf*A ATCC 1 4 0 6 6 
^l/hT/^^U £A • -ftf^-* ATCC19240 
^1/ tA^r'J £A • t;Wn*A ATC C15111 
/U^^r'J £A • -feiJ^A ATCC15 112 
;?D^r'J')A-7>tr77'f7A ATCC 1 5 3 5 4 
ABC h7>^*--^-y(±^©^^73-*3-K-r-5iife^*&grS7j^ 



pAM 


3 3 0 


£f^BS5 8- 


6 7 6 9 9^&$g#Ba 


pHM 


15 19 


ftHBS5 8- 


7 7 8 9 5 ^&Sg#H 


pA J 


6 5 5 


ft^BS 5 8- 


19290 o^&m^m 


pA J 


6 1 1 


[eO 


± 


pA J 


18 4 4 




± 


pCG 


1 


*HHBg5 7- 


1 3 4 5 0 0^&&#ra 


pCG 


2 


ftli§l65 8- 


3 5 1 9 7^&fg#BS 


p CG 


4 


ftHHS5 7- 


1 8 3 7 9 9^&&#BS 


pCG 


1 1 


•n 


± 



3 u ^iii©M^i^ fy^;u*& (&m¥ 2-207791 
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V 

M&lrZ&?V-X'mXtZ>tZ&s &fe#DNA±£^3^££-f£i2?>J£}i 
^fcfijffi LT'fBlsJ&iJ&xXck Dfx 9 (Experiments in Molecular Genetics, Col 
d Spring Harbor Laboratory press (1972); Matsuyama, S. and Mizushima, S., 
J. Bacteriol.,162, 1196(1985)) „ N A±tC^n 

H • I) t-h^Jfflf#2)o i&S^Bu $^¥2-1 0 9 9 8 5^iCM*^ 
& * ©Xl±*M6©S^ « © tcl&T £;r£:icJ;^T*K Kit£?©3&38£& 

^Bfl » gfls-r a to©» & <pjK!B 

( 1) ^l/e^r'J'JA • h77-^>!?A ATCC 1 3 8 6 90gl 
tBDJ|fefO^P-->^ 
*B§fii:g#S© git Bitfc? MMSXT I yi8IB?"J©ft^tt©K^TS«*a 

* ©uai # & £&£$y * *t j£ u i^j « i * «t iFiaai*^ 2 1 ^ r * u ^ 

7 r*£-nf£Lfco — 7?s Bacterial Genomic DNA Purification Kit (Ad 

vanced Genetic Technologies Corp. 10 fcfflivc* 71/ \L)^>7 V »> A • 7 £ r 
77-^>^A ATCC 1 3 8 6 9©$fefe#DN A*H»Lfc« £©&£#D 

Di/'- (A>iJ-x-iJ>yti, *ry*r>7 , l/*x 1 9 8 9^) 8HfcgBtt- 
* tit ^ 4 filiPK*&£ft P C R £ ft ^ o PCRgt^Ttfci-X ^ 
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m t> ntz d n a(±, mm^ 1 s&vmpm^ 2 tc^-r^- u 37 k * 

fflV^TWJBOlSSS5y©i**%ff-3fe. ^Si2?!l©&£{£x DNA Sequencing Kit 
(Applied BiosystemsttHO £ AH >T Sanger© (J. Mol. Biol., 143, 161 
(1980) ) tflEoTffofco »£Sftfcffl£K5y*:7$y«ffiMfcH!RLTs * 

h77-^>^A ATCC13869©gl t Batfe^©-gPT-fe-5 L 
tzo £©PCRig6DNA»rfr£7*p-7'i:U ±i3©££-e«ML;fc7H:M*7 1 
U£A • "5* h77-^>^A ATCC 1 3 8 6 9 ©^fe^DNA^^SCfc 
I^EcoRK BamHK HindllK Pstk Sail (^ffiilftiO T'TO Ltzmftt^T. 
DIG DNA Labeling and Detection Kit (^— D >#- • v>/WAttl) £flH<> 
Titif WW7U^-t?-->3 >£fTo£<> *©IS«x Hindi II"tf«IK*tifctt 1 

TCC 1 3 8 6 9^feft:DNA©HindIII»rM-^r>!3D-xmMijt. tt 1 0*D 
^-Xtt±©MAKrfr*#7X^£^-*^TII|JKU @ifc£*ifcDNABfrJt £ftJ 
IBBIXHiiKlIII-($£&ttKO -e«JBiLfc'<^^-pMW219-(ty^>^->K) j± 

PTG (^V7Dt;H/J-D-ft**7^ htf5?/>>-) 1 Ou-g/m 
1, X-Gal (5-7d^-4-70D-3-( > K U*-0-D-#?*'r 
H) 4 0/zg/ml&t>*ft^v^>>25//g/ml £#&Ligife (M* h h 9 
7*b>10g/l, M-7. hx** hv^7 h 5 g/ls NaC15g/l, 

i^i5g/K pH7. 2) tiiiu -mi%m'&, mmLtz&&<D?u-- 
o 5H, tgjug, 1992^) §fflutr7x^ ^nifco 
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V 

$:fflV^T^^hr>'^•^^'; £A • 77 h77-^ >*A ATCC 1 3 8 6 9©ffe 
(2) 7l/t/^r'J|)i» -7^h7i;M>^A ATCC 1 3 8 6 9 gl 

KDNAJix ri/t^r'J £A • 57 h?i;W>n ATCC138 6 9&& 
<*fc#©l»l 4*D^-*0DNAKJ*££A/e.lr>fco ±fB©7Ji£i:l5)tiC It, 
£>*17c7*57x^ b*©7*l/ £A7x U £A • 5 7 h7iJM>^ A ATCC 1-3 
8 6 9 1 4^D^-^©DNABfK'©±^SiB8J^^fi : ofco ^© 
■»&H.fcDNA»tt+Ctts gl t BDatfe^©^S*»#*ixT^fe*, 5 0 
0bptt±Ot-7> • U-x-f >7* • 7l/-A#g 1 t BDjgfc^CDTSfctc:* 
*8*>£>j£|6]§tw2{g#:£U un^C^-rv • U-^W >7"'- 7l/-A©T«t 

Z.<D*-7> • 'J-tV >7" • 7b-AB\ rD^-^^^^ttTVSfc©T% 
£©±^g&#£, TIB©«t9HbT^n-->^^ffofe„ 
T'Ulf^-^x'J £A • 5 7 h7x;M>7A ATCC 1 3 8 6 93fe&flw£.IH 

fe7*5 4v-£{gi\ LA PCR in vitro cloning Kit (SSJiK) £ffll^T7D- 
->y%ft^tz 0 ±IB7'5l'v-£ffiv^PCR£fTofc££j|l, 8*0^-7© 
■DNA»f>t**Jifi^nfc©-e. £©DNA»#£±KfcTO©a»Tf©8£Eflf©8Sj£ 
^frofce *©Jl6Sv;i#ll£ftfcDNA*rfrfc:fci\ ±f3©2o©^--7 , > • 'J—rw 
>7* • 7I/--A©±aEtffill1-*s ^350T^y^©^--7*> • »J-x>f >7* • 7 
I'-Atf^gitiTfctK 3&fc*©±^Ctt7*D^-*H8#fc*£Sft*fig#- 
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V 

t^-TilDT-feSo iB9!I*iB5i|«7©E5>Jfc:t±, *©iS£E9Jj&»&8i££*iS 
SftOT^yREJUfe^Lfco Jfi&#^lM101#l#g©*-7> 
• U-^-f >7" • 1117-1725*5 2 %B<D*-7> • 'J-x-f >7* . 

7.b— AT* £S>£1759~2367# 3 • >J-r-r >7* • 7 1/- AT 

* W^K©N3fe«C&3*^*->g£ttia*8iJ K>T?»*ATGt:S*-r5fc«), 
*w**£**©«tfefctt*8H«T&a£ HiRft^r^y— e©ftg 

*-wm&s *< *-et)=j>ta-V-*fieofcj»«f©<g 

■ffll^fc^-*'*-;*!*, EMBL&cfctfSWISS-PROTT&So *©£** Pjii^iJ# 
^7C^^ti5DNAi3«fcUf-f K ^fl-S** Wt^RBU U •> 

*.2#g©^--7-> • U-^>7*- 7U-Aj££VZtnJL-\;$tlZ*>rt 
7M&> •fT-i3^^tlT^§ABCh5>^^-^-©ATP^^>^'7MSU t ^ 

p*s^* r & 3 - ' k r s ae^-e & 5 c £ mm u fc 0 ~ 

«±©*lfflp»lfeM: 

fc&WlfcJlD* 7*l/i;;^f l J l )A • 77 h7y-^>7A©ABC 
*"-*-©$f&j£fl\ SV*n&ftn-K"rSDNA*«ll^*i4o *fgBj§©ji 

e^(±, 3'j^»ia©waK:iijfflr5c:i:3&s-e**a 
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1. TIB (A) Xli (B) C^f*W^ff 0 

(A) E5!I*©iB5!l«8fclB«©7$ ;WffBM&H + Z9yrt#Ro 

(B) E9J*©E*J« 8 ££«©:?> Sy«E5!lfc33lvts l^KliM® 
T$y^©S^ JfAs ttftk XttS£&£^tfTi- yKEaifr&fct)* jb» 

ab c h^yzx-t-zMf&tzfy^zno 

2. TS (A) Xtt (B) t^-r^>^^HS3-KTSDNA. 

(A) Wffl}&(DWfflmf 8 tmOT^smWffltt? 

(B) E50^©E3»J«8t:Stt©7 , ^>'KE51lfc:^i^s l^U<fcfc&<i© 
7^y$©gg| s ^.JIA, ttiik 3tttMffi*£fr7$/»Eajfr*>&?K *» 

3. TIB (a) Xtt (b) £*TDNATfe£sf;£Jl2f3fl©DNAo 

(a) E5U*©E5M« 7 ©tt*#^ 1 - 1 1 0 1 6 &£^SE?!l£^fr D 
NAo 

(b) S»|E^7 0ISS§1~1 l 0 ljtP&;&aifi£E5>JXl±NlJI 

ABC h^>**-*-£JiJ&1-£* W^ff£3-KT 3DNA 0 

4. bu13^> U>5?x>hfe£fh&« N lxSSCMO. lXSDSfcffili" 

a*a*T 6 o 'c^&ft&'tTtotizgkflr-e&zm&m 3 ib®©d n a. 

5. TIB (C) Xtt (D) fcjfx-f*w<*H. 

(C) E9J£©E*JM9fcgB*©7$ y»E9J**r*-* W**JIo 

(D) E5>J*©EWW9fcl3*©75y»E5»Jt*V^ l£L<ttftffl© 
T^y^OM^. ttilK Xtt»tt&£tf7S>'KE#ji»&&D % A 
BC |>7>7^-OATPas efSteSWTS* W^Ho 

6. TIB (C) Xtt (D) t^-f* W^M£=J-h*-r£DNA 0 
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( c ) ffi8i£0ee$y#5 9 ttmor ^ smmizmt a £ w<*«o 

(d) ®.vm<Dmm^9ti&®<D7z;mmmz&^T. l^ixatwB© 

7*;M(DW&> if As ftin, Xtt£ffifc^tr7S>'KKaia»e>&>K fr 
o N ABC h7^*'-^-OATPas egllS^tS^w^H. 

7. TIB .(c) XJi (d) fc*1"DNA-Cife*l9^6iB«©DNA. 

( c ) E5U^©E5U#^ 7 O^S« 1117~1 7 2 5fr^iQ: % J&Sfi^J * 
^trDNA„ 

(d) E5U*©iB5U«7©«S«l 1 1 7- 1 7 2 5 fr£&SiggE5!IX 

-fXU i?o, ABC h7>^^-OATPas e*St4£*f-f >^ Jf 
S3-Ht5DNA, 

8. tulBX h >J >S>x> h&£##x lxSSCMO. P/oSDSCffilt 
S^^T- 6 0 "C-CJJfe^ff toix 4 7 13«©D A e 

9. Tffi"(E) Xtt (F) Cjj*r*wt£H. 

(E) BB^J%©£9J#-9 1 0lzmto<D7$;mgffl&%t Wo 

( f ) .wffl&owmtt i o ce«©t s. j iEwc^t. iet< fct&fi 

07^8©!^ fcfc* if As ftiDs Xtt&ffi£$tf7 , $>'l8Eaifr&fc»K 
fro, AB C h 7 >7f-^-^«it5 ^ W^Io 

1 0. TIB '(E) Xtt (F) £^T* KtiDNA. 

(E) E8i*©Eai#-ti otra©7$>'»E*j*tfi"a*w^Ko 

(F) E*J*©Efll#^ 1 0Cffi«©7'^>'i8E5iJt43V^-Cs l£b<ttftffl 

fro, ABCh7>7#-^-$MtJ^>;^i 0 

11. TIB (e) Xtt (f ) l;^tDNAffe^I|l 0I3*'©DNA. 

( e ) E8I^©E5>JOT 7 ©J&g#-«g- 1759~2367fr?> & &iggE£i'& 
■atfD N Ao 
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(f ) E5aa«>iB5>J«7.©*JS«l 7 5 9~2 3 6 7}&»&&a*aE5»JX 

-TXU iPO, ABC ^>X**-*-£#f$T<5* W^M£:J-KT-5DN 
A„ 

1 2. B5IBXMJ>^x>h&3l## N lxSSCStfO. l%SDSCffl§t 
5S»6 0VT:mftififtt>tl2>3ki$Z-$>Z>m#m l lf3«©DNAo 

1 3. mn^ztmoyTK^mun^t^^y^^w^-Yt^mm 

t£^tfDNAo ' 

14. iB3aj#^7B«©**IB5>J*^-rai!*^l 3f3«©DNAo 
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<110> *©^^^±(Ajinomoto Co., Inc.) 

<120> ABC — &t>*^*l£=J— p-r&Mfc? 

<130> B-528SM0P924 

<141> 1999-12-16 

<150> JP 10-360621 
<151> 1998-12-18 

<160> 10 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> — _ 

<221> UNSURE 

<222> (3,9,12) 

<223> n=a or c or g or t 



<220> 
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<223> Description of Artificial Sequence rprimer for 

amplifying Brevibacterium lactofermentum gltBD gene 



<210> 2 

<211> 18 

<212> DM 

<213> Artificial Sequence 
<220> 

<221> UNSURE 

<222> (1,4,7,) 

<223> n=a or c or g or t 

<220> 

<223> Description of Artificial Sequence rprimer for 

amplifying Brevibacterium lactofermentum gltBD gene 



<400> 1 



ggngarggng gngarga 



17 



<400> 



2 



nccnccngtc atrtaytc 



18 



-<2t0>-3— 



<211> 32 



<212> DNA 



<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer for 

amplifying B rev i bacterium lactofermentum gltBD gene 

<400> 3 

aatccacgtg aagctagtgg cagaacaagg eg 32 

<210> 4 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :primer for 

amplifying Brevibacterium lactofermentum gltBD gene 

<400> 4 

acgaatgaac aattcaccac tggttgcgcc 30 

<210> 5 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> ______ _ 

<223> Description of Artificial Sequence rprimer for 
amplifying downstream region of gltBD gene 



<400> 5 

atcctcgaca aggatctgtc eg 



22 
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<210> 6 

<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying downstream region of gltBD gene 

<400> 6 

ggtttgtcaa gtgtgccaag acagttgagc 30 

<210> 7 
<211> 2370 
<212> DNA 

<213> Brevibacterium lactofermentum 

<220> 

<221> CDS 

<222> (1). . (1101) 

<220> 

<221>-eDS- — 

<222> (1117).. (1725) 



<220> 
<221> CDS 

<222> (1759).. (2367) 
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<400> 7 

atg ctg gcg acc cga eta att acc ttg ttc ttt ttc eta gga ate att 48 
Met Leu Ala Thr Arg Leu lie Thr Leu Phe Phe Phe Leu Gly He lie 

15 10 15 

gga teg eta acc ggt aac etc agt gaa eta cgt gca caa act act ttt 96 
Gly Ser Leu Thr Gly Asn Leu Ser Glu Leu Arg Ala Gin Thr Thr Phe 

20 25 30 

agt aca tta tgg gat acc cat aaa gaa acc tat aga gtc tec at a get 144 
Ser Thr Leu Trp Asp Thr His Lys Glu Thr Tyr Arg Val Ser He Ala 

35 40 45 

tec gca gca gga caa gac ttc tac ggg ctt get gag act eta cgc act 192 
Ser Ala Ala Gly Gin Asp Phe Tyr Gly Leu Ala Glu Thr Leu Arg Thr 

50 55 60 

atg gat agg cat ggg gaa att att ttg gca gat cgt caa tgg tta aca 240 
Met Asp Arg His Gly Glu He He Leu Ala Asp Arg Gin Trp Leu Thr 
65 70 75 80 

get ccc ctt gat ate ggt gca cca gtc gta tta tea aac aca act ttt 288 
Ala Pro Leu Asp He Gly Ala Pro Val Val Leu Ser Asn Thr Thr Phe 

85 90 95 

gee gtt gat gaa gga eta ctt gcg cca aaa gat eta ccg caa agt gac 336 
Ala Val Asp Glu Gly Leu Leu Ala Pro Lys Asp Leu Pro Gin Ser Asp 
100 105 110 

■gag-atc-aca -ata-ttg-cat-cct— cag-t-t-t— ctg-gat— tcg-gee-aaa-gag-cca 384 

Glu He Thr lie Leu His Pro Gin Phe Leu Asp Ser Ala Lys Glu Pro 

115 120 125 

gaa tta ctt ggt ttg ctg gag ttc gaa gca tec aac tea caa gtg cca 432 
Glu Leu Leu Gly Leu Leu Glu Phe Glu Ala Ser Asn Ser Gin Val Pro 
130 135 140 
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atg cca aag ate caa age att cca tat gat age gaa gac tea ace aac 480 

Met Pro Lys He Gin Ser He Pro Tyr Asp Ser Glu Asp Ser Thr Asn 

145 150 155 160 

ccc atg tct gaa gtt ttt ace tac aac att aac ctg gat agt gca gta 528 

Pro Met Ser Glu Val Phe Thr Tyr Asn He Asn Leu Asp Ser Ala Val 

165 170 175 

aga aac cca ate gta gtt ate ctt ccc gca ggc tta gag ctt tta agt 576 
Arg Asn Pro He Val Val He Leu Pro Ala Gly Leu Glu Leu Leu Ser 

180 185 190 

gat caa aat ttg teg get cga etc aca cag aat agt ctg ctg ata aaa 624 
Asp Gin Asn Leu Ser Ala Arg Leu Thr Gin Asn Ser Leu Leu He Lys 

195 200 205 

gac cag act ggt gtg aac get ctt eta tec tea gag gat tea cgc aat 672 
Asp Gin Thr Gly Val Asn Ala Leu Leu Ser Ser Glu Asp Ser Arg Asn 

210 215 220 

tat gtg gga get gca tec ccg atg att gac acg tgg gaa gaa age gtt 720 
Tyr Val Gly Ala Ala Ser Pro Met He Asp Thr Trp Glu Glu Ser Val 
225 230 235 240 

gtt egg ttg aag gaa gcg aac caa ata ate gee ttc aac get ttc att 768 
Val Arg Leu Lys Glu Ala Asn Gin He He Ala Phe Asn Ala Phe He 

245 250 255 

gca ttg ttc etc acg acg act ctt gtt eta gca tac tgc act ggt att 816 
Ala Leu Phe Leu Thr Thr Thr Leu Val Leu Ala Tyr Cys Thr Gly He 

260- —265 -2-7-0 — — 

tea ttt aag aaa tea aag aag act atg ggt age gca tct act agg aaa 864 
Ser Phe Lys Lys Ser Lys Lys Thr Met Gly Ser Ala Ser Thr Arg Lys 

275 280 285 

tea tec att aag age teg att aca get get aat tgt aga agt aat ttt 912 
Ser Ser He Lys Ser Ser lie Thr Ala Ala Asn Cys Arg Ser Asn Phe 
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290 295 300 

cgc ttc aat tec gtg cgt ctg get cgc gaa ccg eta ttt cga gcg ate 960 

Arg Phe Asn Ser Val Arg Leu Ala Arg Glu Pro Leu Phe Arg Ala He 

305 310 315 320 

tgc age aat age ttc aga tgc tec etc age cag ata ctt aga aca tct 1008 

Cys Ser Asn Ser Phe Arg Cys Ser Leu Ser Gin He Leu Arg Thr Ser 

325 330 335 

caa ttc tat ace tec ate act gee gtt ggt ttt agg aat ctt aat aat 1056 

Gin Phe Tyr Thr Ser lie Thr Ala Val Gly Phe Arg Asn Leu Asn Asn 

340 345 350 

egg ttg gac ttc act ttc att ttt cag ttc gat gaa get tec ttt 1101 

Arg Leu Asp Phe Thr Phe lie Phe Gin Phe Asp Glu Ala Ser Phe 

355 360 365 

tgaaaagagc acaca atg ata gaa ate aat gac etc aag aaa tct ttt ggc 1152 
Met He Glu He Asn Asp Leu Lys Lys Ser Phe Gly 

1 5 10 

gtt egg ate tta tgg caa ggt etc agt cat aag ttt tta cca gga aca 1200 

Val Arg He Leu Trp Gin Gly Leu Ser His Lys Phe Leu Pro Gly Thr 

15 20 25 

atg aca gca ctg act gga gcg tec ggt tea gga aaa teg act ttg etc 1248 

Met Thr Ala Leu Thr Gly Ala Ser Gly Ser Gly Lys Ser Thr Leu Leu 

30 35 40 

aac tgt ctt ggc aca ctt gac aaa cca agt tec gga cag ate ctt gtc 1296 

"Asn^Cys-L-eu-Gly-Thr-Leu-Asp-Lys-Pro-Ser-Ser-Gly-Gln-He-Leu-Val^ 



45 50 55 60 

gag gat gta gac ctt ctg aaa etc tct acg cgt aag caa egg tta tac 1344 

Glu Asp Val Asp Leu Leu Lys Leu Ser Thr Arg Lys Gin Arg Leu Tyr 

65 70 75 

agg aaa aat acg gtg ggc tat tta ttt caa gat tat gee ttg att ccc 1392 
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Arg Lys Asn Thr Val Gly Tyr Leu Phe Gin Asp Tyr Ala Leu He Pro 

80 85 90 

gac agg aca gtt aaa ttc aac ctt cag ctt gcg gtg gaa aaa cac aaa 1440 
Asp Arg Thr Val Lys Phe Asn Leu Gin Leu Ala Val Glu Lys His Lys 

95 100 105 

tgg cct gaa att cct caa gta ctt cat get gtt ggt ctt gag teg ttc 1488 
Trp Pro Glu He Pro Gin Val Leu His Ala Val Gly Leu Glu Ser Phe 

110 115 120 

gag gaa aag cca gtt ttt gaa etc tct ggt ggc gaa caa caa cga act 1536 
Glu Glu Lys Pro Val Phe Glu Leu Ser Gly Gly Glu Gin Gin Arg Thr 
125 130 135 140 

gcg ttg gec egg gta ctg etc aaa aat ccc cga ata att ctg get gat 1584 
Ala Leu Ala Arg Val Leu Leu Lys Asn Pro Arg He He Leu Ala Asp 

145 150 155 

gaa cca acc gga get eta gat tta aca aac agt gag eta gtc ata gaa 1632 
Glu Pro Thr Gly Ala Leu Asp Leu Thr Asn Ser Glu Leu Val He Glu 

160 165 170 

gca ttg aga gca etc gec gac aaa ggc gec acc gtt gtt gtt get acg 1680 
Ala Leu Arg Ala Leu Ala Asp Lys Gly Ala Thr Val Val Val Ala Thr 

175 180 185 

cac teg ccc etc ttc cga gaa tea gcg gat acc att ate aaa eta 1725 
His Ser Pro Leu Phe Arg Glu Ser Ala Asp Thr He He Lys Leu 
190 195 200 

taggtgecce aacttttcgg-agatctcagt-gca-atg-atg-gaa-t-te- tta-aae-act 1-7-79- 

Met Met Glu Phe Leu Asn Thr 
1 5 

cac cgt ttg att gtt etc ggg agt ttg tct ttt eta ggg eta ggt ttc 1827 
His Arg Leu He Val Leu Gly Ser Leu Ser Phe Leu Gly Leu Gly Phe 
10 15 20 
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gcg gaa gtc ctg ctg cgt ggc cag tgg tea aca ccg cag ttt ttt gtt 1875 

Ala Glu Val Leu Leu Arg Gly Gin Trp Ser Thr Pro Gin Phe Phe Val 

25 30 35 

ttc act ttc ttg caa act ctg ctt etc gta ttg tgt ttt att cct aaa 1923 

Phe Thr Phe Leu Gin Thr Leu Leu Leu Val Leu Cys Phe He Pro Lys 
40 45 50 55 

etc teg gtt cct ttt gtg gtg ctt eta age att gee caa etc gcg ctt 1971 

Leu Ser Val Pro Phe Val Val Leu Leu Ser He Ala Gin Leu Ala Leu 

60 65 70 

gca tac ctg tgt att cat ggt gaa cct caa age acc age cct ttc act 2019 

Ala Tyr Leu Cys He His Gly Glu Pro Gin Ser Thr Ser Pro Phe Thr 

75 80 85 

tta att gtt gec caa atg gcg ttt teg gga ttg etc atg ttc aga ggg 2067 

Leu lie Val Ala Gin Met Ala Phe Ser Gly Leu Leu Met Phe Arg Gly 

90 95 100 

caa egg gtg etc get ttt ate tct gca ggt ggg etc att tgg att ggg 2115 

Gin Arg Val Leu Ala Phe He Ser Ala Gly Gly Leu lie Trp He Gly 

105 110 115 

acc ate gat cca aca aac ggt get tgg tct cct cat gtg atg tec gcg 2163 

Thr He Asp Pro Thr Asn Gly Ala Trp Ser Pro His Val Met Ser Ala 
120 125 130 135 

eta gca ctt gee gta ttc ttt gcg ctg teg atg gca ctt gga cag gtt 2211 

Leu Ala Leu Ala Val Phe Phe Ala Leu Ser Met Ala Leu Gly Gin Val 

140 145 150 

ctt cga tea aaa gtt gaa caa aga gee aac ctt gag gag cag gca aaa 2259 

Leu Arg Ser Lys Val Glu Gin Arg Ala Asn Leu Glu Glu Gin. Ala Lys 

155 160 165 

att cag aca gaa ctg cgc aga aaa gaa eta age act cca tct gca teg 2307 

He Gin Thr Glu Leu Arg Arg Lys Glu Leu Ser Thr Pro Ser Ala Ser 
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gtc ggt tgc caa aga act 
Val Gly Cys Gin Arg Thr 
185 

cag tgg teg cga taa 
Gin Trp Ser Arg 
200 
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175 

tac gtt tgc agt gat gaa 
Tyr Val Cys Ser Asp Glu 
190 195 
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ate gca gga get 2355 
He Ala Gly Ala 

2370 



<210> 8 

<211> 367 

<212> PRT 

<213> Brevibacterium lactofermentum 



<400> 8 

Met Leu Ala Thr Arg Leu He Thr Leu Phe Phe Phe Leu Gly He He 

15 10 15 

Gly Ser Leu Thr Gly Asn Leu Ser Glu Leu Arg Ala Gin Thr Thr Phe 

20 25 30 

Ser Thr Leu Trp Asp Thr His Lys Glu Thr Tyr Arg Val Ser He Ala 

35 40 45 

Ser Ala Ala Gly Gin Asp Phe Tyr Gly Leu Ala Glu Thr Leu Arg Thr 

50 55 60 

Met Asp Arg His Gly Glu He He Leu Ala Asp Arg Gin Trp Leu Thr 

~65 — 70 -7-5 80- 

Ala Pro Leu Asp He Gly Ala Pro Val Val Leu Ser Asn Thr Thr Phe 

85 90 95 

Ala Val Asp Glu Gly Leu Leu Ala Pro Lys Asp Leu Pro Gin Ser Asp 

100 105 110 

Glu He Thr He Leu His Pro Gin Phe Leu Asp Ser Ala Lys Glu Pro 
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115 120 125 

Glu Leu Leu Gly Leu Leu Glu Phe Glu Ala Ser Asn Ser Gin Val Pro 

130 135 140 

Met Pro Lys lie Gin Ser He Pro Tyr Asp Ser Glu Asp Ser Thr Asn 
145 150 155 160 

Pro Met Ser Glu Val Phe Thr Tyr Asn He Asn Leu Asp Ser Ala Val 

165 170 175 

Arg Asn Pro He Val Val lie Leu Pro Ala Gly Leu Glu Leu Leu Ser 

180 185 190 

Asp Gin Asn Leu Ser Ala Arg Leu Thr Gin Asn Ser Leu Leu He Lys 

195 200 205 

Asp Gin Thr Gly Val Asn Ala Leu Leu Ser Ser Glu Asp Ser Arg Asn 

210 215 220 

Tyr Val Gly Ala Ala Ser Pro Met He Asp Thr Trp Glu Glu Ser Val 
225 230 235 240 

Val Arg Leu Lys Glu Ala Asn Gin He He Ala Phe Asn Ala Phe He 

245 250 255 

Ala Leu Phe Leu Thr Thr Thr Leu Val Leu Ala Tyr Cys Thr Gly lie 

260 265 270 

Ser Phe Lys Lys Ser Lys Lys Thr Met Gly Ser Ala Ser Thr Arg Lys 

275 280 285 

Ser Ser He Lys Ser Ser He Thr Ala Ala Asn Cys Arg Ser Asn Phe 

290 295 300 

-Arg-Ph«-Asn-Ser-Va4-Ar^Leu-Aia^ 

305 310 315 320 

Cys Ser Asn Ser Phe Arg Cys Ser Leu Ser Gin He Leu Arg Thr Ser 

325 330 335 

Gin Phe Tyr Thr Ser He Thr Ala Val Gly Phe Arg Asn Leu Asn Asn 
340 345 350 
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Arg Leu Asp Phe Thr Phe He Phe Gin Phe Asp Glu Ala Ser Phe 
355 360 365 



<210> 9 
<211> 203 
<212> PRT 

<213> Brevibacterium lactofermentum 



<400> 9 

Met He Glu He Asn Asp Leu Lys Lys Ser Phe Gly Val Arg He Leu 

15 10 15 

Trp Gin Gly Leu Ser His Lys Phe Leu Pro Gly Thr Met Thr Ala Leu 

20 25 30 

Thr Gly Ala Ser Gly Ser Gly Lys Ser Thr Leu Leu Asn Cys Leu Gly 

35 40 45 

Thr Leu Asp Lys Pro Ser Ser Gly Gin He Leu Val Glu Asp Val Asp 

50 55 60 

Leu Leu Lys Leu Ser Thr Arg Lys Gin Arg Leu Tyr Arg Lys Asn Thr 
65 70 75 80 

Val Gly Tyr Leu Phe Gin Asp Tyr Ala Leu He Pro Asp Arg Thr Val 

85 90 95 

Lys Phe Asn Leu Gin Leu Ala Val Glu Lys His Lys Trp Pro Glu lie 

100 105 110 

-Pro-G in-Va-l-L-eu-Hi s-Aia^ 

115 120 125 

Val Phe Glu Leu Ser Gly Gly Glu Gin Gin Arg Thr Ala Leu Ala Arg 

130 135 140 

Val Leu Leu Lys Asn Pro Arg He He Leu Ala Asp Glu Pro Thr Gly 
145 150 155 160 



WO 00/37647 PCT/JP99/07079 

13/14 

Ala Leu Asp Leu Thr Asn Ser Glu Leu Val He Glu Ala Leu Arg Ala 

165 170 175 

Leu Ala Asp Lys Gly Ala Thr Val Val Val Ala Thr His Ser Pro Leu 

180 185 190 

Phe Arg Glu Ser Ala Asp Thr He He Lys Leu 
195 200 



<210> 10 
<211> 203 
<212> PRT 

<213> Brevibacterium lactofermentum 



<400> 10 

Met Met Glu Phe Leu Asn Thr His Arg Leu lie Val Leu Gly Ser Leu 

15 10 15 

Ser Phe Leu Gly Leu Gly Phe Ala Glu Val Leu Leu Arg Gly Gin Trp 

20 25 30 

Ser Thr Pro Gin Phe Phe Val Phe Thr Phe Leu Gin Thr Leu Leu Leu 

35 40 45 

Val Leu Cys Phe He Pro Lys Leu Ser Val Pro Phe Val Val Leu Leu 

50 55 60 

Ser lie Ala Gin Leu Ala Leu Ala Tyr Leu Cys He His Gly Glu Pro 
65 70 75 80 

Gln-Ser-Thr-Ser-Pro-Phe-Thr-Leu-H 

85 90 95 

Gly Leu Leu Met Phe Arg Gly Gin Arg Val Leu Ala Phe He. Ser Ala 

100 105 110 

Gly Gly Leu He Trp He Gly Thr He Asp Pro Thr Asn Gly Ala Trp 
115 120 125 



• 
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Ser Pro His Val Met Ser Ala Leu Ala Leu Ala Val Phe Phe Ala Leu 

130 135 140 

Ser Met Ala Leu Gly Gin Val Leu Arg Ser Lys Val Glu Gin Arg Ala 
145 150 155 160 

Asn Leu Glu Glu Gin Ala Lys He Gin Thr Glu Leu Arg Arg Lys Glu 

165 170 175 

Leu Ser Thr Pro Ser Ala Ser Val Gly Cys Gin Arg Thr Tyr Val Cys 

180 185 190 

Ser Asp Glu lie Ala Gly Ala Gin Trp Ser Arg 
195 200 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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Lack of unity of invention 
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the claims: 
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the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 
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the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
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beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

' Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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2. Citations and explanations 
Claims 1-14 

The subject matters of claims 1-14 appear to be novel and to involve an inventive step in view of the 
documents cited in the ISR. 

Particularly the proteins constituting the ABC transporter having specific amino acid sequences and 
genes encoding the proteins described in claims 1-14 are not described in any of the documents cited in 
the ISR. It cannot be considered to be easy either, to acquire the proteins and genes. 
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